ABSTRACT
Introduction
The anal fistula is a disease defined as the abnormal communication of the intestinal epithelium (anal canal or rectum) and skin 1 . The incidence in the general population is highly variable, and found values between 1.04 to 2.32 of new cases per 100 000 inhabitants in some european countries 2 , and mainly affects the age group between 30 and 50 years, with preference for men 3 .
The main cause of anal fistula is related to anal glands, located in the intersphincteric plan 2, 3 . The obstruction of the drain There are several therapeutic modalities that have in common three main objectives: control of sepsis, fistula closure and maintenance of continence 6 . Traditional methods are the surgical approaches, however, despite good results, have significant incontinence rates 7 .
Other less invasive treatment varieties has been used in the past years in order to minimize the risk of incontinence 8 . Among them is the biological colagen plug 9 , VAAFT (Video-assisted anal fistula treatment)
8
, LIFT (Ligation of intersphincteric fistula tract) 10 and biological glues. Some authors have recommended that prior to the execution of some of these proceedings, a seton shold be applied for a few weeks, which could improve the effectiveness of those methods 10 .
Among adhesives used for this purpose, the fibrin glue is the most used 11 , however, its routine use is still limited due to its high cost 12 . Due to this fact, another glue, like cyanoacrylate, could be used as it has lower cost. Besides that, their therapeutic success has been reported in various fields of medicine and biomedical sciences 13 .
Considering this possibility, the objective of this study is to evaluate the effect of ethyl-cyanoacrylate in the treatment of anal fistulas in rats, with or without prior application of seton. The animals were kept in cages containing two or three animals during the study period, with food and water ad libitum. After 30 days of fistula creation, the steel wire were removed and three groups of 10 rats were formed.
Methods

This research was approved by Ethics
-Group A (etyl-cyanoacrylate): Application of glue (Super Bonder ® ) in the fistula by a needle, which was introduced in the fistula and connected to glue tube. During the withdrawal of the needle, the glue was instilled filling all the fistula tract. Each needle was used only once.
-Group B (seton + etyl-cyanoacrylate): Application of the seton (cotton 0) in the fistula tract, which remained into by 30 days ( Figure 2) ; after this period, the seton was removed and the glue applyed by the same method described in group A.
Both group A and B were evaluated on the thirtieth day after the application of glue.
-Group C (control): after removal of steel wire the animals were observed by 60 days. 
Results
One rat from group B died during the experiment, lasting nine animals in this group.
In group A the closure of the fístula tract was observed in seven rats, persisting fistula in three animals. In group B, fistulae completely healed in five rats, remaining open in four animals. In group C, eight rats persisted with fistula and two had spontaneous healing ( Figure 4 ). When examined all animals treated with ethylcyanoacrylate, with or without seton, compared with the control group, it was observed that 12 animals had fistula tract closure in groups A and B and only two in group C (p=0.02) ( Figure 5 ). 
Discussion
In the present study, we evaluated the effectiveness of ethyl-cyanoacrylate glue, associated or not to seton in the treatment of anal fistulae surgically produced in rats. Although still very limited number of publications, the use of cyanoacrylate in the treatment of anal fistula has shown promise, which was also oberved in this study. There was a statistically significant Jain et al. 19 treated 20 patients with low anal fistulas by cyanoacrylate glue application in the fistula. These patients were followed clinically for up to six months. Seventeen patients (85%) achieved a cure with just one application of the adhesive.
Analyzing the literature it is observed that there is a good response to some glues, however, in addition to its high cost there are differences between its components. The ethyl-cyanoacrylate, used in this study, still needs further studies to confirm its effectiveness, however, if found results similar to those presented here, this could become a good option since its cost is lower than the other compositions.
Conclusions
The use of ethyl-cyanoacrylate glue was effective in closing anal fistulae in rats. There was no advantage in the prior application of seton.
